3 0 JUN 2004 | Apparatus and Method for Handling Lead-Franme. Field of

I nvention: This invention relates to an apparatus and thﬁaﬂzhggﬁﬁt eof to
handl e | ead-franmes during the process of sem conductor f en .
the | ead-frame has to be positioned with precision and specifically during
the process of product marking to an array of integrated circuit (1C)
chips attached to the |ead-frane. Bacngound to the invention: In the

manuf acture of 1 C chips, thin nmetal foils are often used to forml eads,
Wi re bondi ng proce

RSpelng usedylenbondd hedi eaqoblaineddan the dicing
process to the |ea - di ng process
for hermatically encapsulating the chip in a thernosetting resin; a
product marking process; and a |ead shaping process. A typical |ead frane
may contain froma few wunits of chips to a fewtens in a given array. The
substrat erigiet alf fiovéntigui:cally range fromO0.3mmto about O0.5mmin

t hi ckness, and can be of a wi der range than that specified. Lead-franes are
al so provided with index points in the formof holes prepupnched at a
certain spaics nighaccirat sEyaEes tHe JefaPRat@tufi gt B?etﬁ%t£?$ i%&e’ﬁeé’ﬁgttﬁw se.
This is commn stapdard-pract i g@rihg t hesenpesdesiet orofi ndesint yondirese

i ndex holes are useful reference points at varioust§ta es . goggpuhﬁﬁﬁyre-
The | eft maepfagsuse hohes ndye | e84 HE2PEghESeri%s, S whé&reny -3 Vi si'on
Canera_CaBrQé@é%&niJné|¥%e@ﬁk@8£f¢§(ﬂhﬁﬁn§|Bﬁe|@&d@bsaﬁeﬁ pgofinct hearkimght
dlreCtlonEol an array of integrated circuit (IC) chips attached to the

lead-frame.

Background to the invention:

In the manufacture of IC chips, thin metal foils are often used
to form leads, wire bonding process being used to bond the die
obtained in the dicing process to the lead-frames. Other process
may include a molding process for hermatically encapsulating the
chip in a thermosetting resin; a product marking process; and a
lead shaping process. A typical lead frame may contain from a few
units of chips to a few tens in a given array. The substrate
metal foil typically range from 0.3mm to about 0.5mm  in

thickness, and can be of a wider range than that specified.

Lead-frames are also provided with in@ex points in the form of
holes prepunched at a certain spacing accurately to the left and
right of the stfips lengthwise. This is c¢ommon standard practice
in the semiconductor industry. These index holes are useful
reference points at various stages of manufacture. The left
series of holes may lead the right series, whereby a wvision
camera can detect if the orientation of the lead-frames is in the

right direction.



14 i 3 0 JUN 2004.2 As described above, the lead-frames are transported to
diffierent "stations which may not be in-line. After a spe

ifi rozml? IS
performed, the | ead-frames nay be stacked in magazi nes, tgpécjuw
containing 20 or nore sheets of |ead-franmes- For the next stage of ‘

manuf acture, the magazine is |oaded to the input station of a handler,
el evated to position and rolled out of2the magazine to .be buffer feed
onto a lead-frame input track using a pick and place nethod. The input
track acts as a guide and typically has two linear and parallel rails
havi ng shoukdsetrsiwsy WMish ,t heel eaddf famesr eses trhaapHis & [fefépyent
provi di ng support for travel to,_the n HQCESS, Sialdign hectracksi s
typi cal | §E8F UPRS atif LSt aBfe PR cRter” ?%Jire'a plurali tyl?%)fl_éﬁegt \(/:vi_dt hs t hat
coul d bepdsedriuad} hene neadf:actuee ofy titeskeded randRI2piEeh FHRISAIeMt
typically uses_.progranned r The 1RRUL eiLReK. PFVides Hdrdetheet he
path in CPHEaf‘Bé‘ggdf%e% i%%é?enyg |tcshrb|eks hori zontal to the input track.
Lead- f r arsEs mabeifagethe n floi Inmgagdae pionkoadsdditst SPei oRPdt $HEF18dJés @

particul %{I )élk%”%?"“@r%?ec?f&?r SeMaral 5hages1ed onensf agidireagddier kecome
wavy and the 1 hdex hores b

e eco out of register vvi;(h each ot herk %Insdo, t he
| ead frames weffdraviead drto fadlert of M6t B aib 8 W th " Fefy FsTal |

tol erances,. C‘gh%egégg_ess is simlar to threading a needle. \Wen kinks
appear inf'the lead frane, jamm ng of the feed can occur and this may
result in damaged |ead-frames. This is costly and inefficient to the

manuf act ufg of ndfie thackhbP8s as a guide and typically has two linear and
parallel rails having shoulders on which the lead-frame rests
lengthwise thereby providing support for travel to the next
process station. The track is typically width adjustable to cater
for a plurality of sheet widths that could be wused in the
manufacture of the lead-frames. Width adjustment typically uses
programmed servos. The imnput txack provides guide to the path in

the feed direction in which is horizontal to the input track.

Lead-frames, being thin foils, are prone to distortion at the
edges particularly lengthwise after several stages of
manufacture, then become wavy and the index holes become out of
register with each other. Also, the lead frames may have to be
fed into slotted rails, with very small tolerances. The process
is similar to threading a needle. When kinks appear in the lead
frame, jamming of the feed can occur and this mway result in
damaged lead-frames. This is costly and inefficient to the

manufacture of the IC Chips.

In conventional input tracks, rubber pinch rollers move against
the track which is lined with rubber strip to straighten the feed

as the lead-frame strips are fed into the eye of the slotted

rails.

This again is inefficient and time consuming and may alsc damage

the lead-frame strips.



In conventional input tracks, rubber pinch rollers nove against the track
which is lined with rubber strip to straighten the feed as.&pguhgggbgrane

strips are fed into the eye of the slotted rails. This again Is

inefficient and tinme consum ng and nay al 8o danage the |ead-frane strips.
30 June 2004 3 Summary of the Invention: According to a first aspect of the

i nvention

e | rovi ded an apparatus for handling | ead franmes for
in the na%%gggﬁuggiggLE%ggﬁﬁﬁﬁé, whi ch includes a neans to place the said

use

lead frame to a first pdsition of an input track, an input track including

a pair obcapaded, tpar afimit rapbst halvithg dppeseibrgernérat| iis tawiidgd an

outvar di Yo b acRds +s:5haRadi O 1d.0n 3 (814 Nh0 u8e PR Tl mSBaPAcgﬁl%%pP?;ﬁ aces

for supporting edge portions ranes and a pair

sur f aces Fwia# nghachuiidelidns thendarmdstof rrAmseashet shgd pesdt fomed ton 4 he

suppor ti ng; syr faces; ochaf agt thok Naly TN ue" 3k Sy a0 8 TR4A

erjpsed ed 1o
contra rotation between the Iegﬁ frames’ supporting position ahd aggégd

frame hol @f ngsRRest i oRaral Ml chraiflhe BdyeRry of ordeseleadeheraid var e hpsted ved

in the apsxkqiperagngl e ﬁlesthvaﬁea ther 6P sty L Shared o -]&%rgﬂér

According to a second aspect of the present 1nvention, a netho

flatteni nYPHEIACEAITPF SAHPPQYE LMY addanBP B idomfoRke stefge fTopmes arghaf BeiXiri ng

process tor aptik@k is0rafc PP ALHg aCRIEd NEod Ot cabis! $1aRSPELt 4 Sis
provided. As a result of the turning action of the rails fromthe |ead
frame sRRIVMLHORGE( PPr §RSpEYPRPBHING S U cPEadh? BRREHEIPEANg R ( SbebnEhe
posi tion,rdihe | gad- heameediekgr bohhes appasedidss PBYwd® PFIRCT $8LY frames

supporting position and a lead frame holding position in which
the edges of the lead frame are received in the apex of the

angle between the arms of the ‘L’ shaped portions.

According to a second aspect ¢of the present invention, a method for
flattening a lead frame during transfer from one stage of a
manufacturing process to another in an apparatus according to the

tirst aspect is provided.

As a result of the turning action of the rails from the lead frame
supporting (first position) to the lead frame holding (second)
position, the lead-frame held by the apparatus may be precisely

positioned to proceed to the next processing station.

Surprisingly, the turning action may also assist straightening of
the lead-frame by controlling waves, kinks and distortions before
proceeding to the next station. The retaining pressure applied
lengthwise by the rails on the lead-frame may be sufficient to
mechanically straighten the lead-frame so that it can easily'be fed

to the next station.

Preferably the angle between the frame supporting surface and the
upright surface of the ‘L’ shaped portion is greater than 90° to

form a funnel into which a lead frame may be more easily



positioned to proceed to the next processing station. Surprisingly, the
turning action may al so assist straightening of the Iead-frﬁ)rrg bé/2
controlling waves, kinks and distortions before proceeding to"the R&%t
station. The retaining pressure applied Iengthwise by the rails on the

| ead-frame may be sufficient to nechanically straighten the | ead-franme so
that it can easily be fed to the next station. Preferably the angle

bet ween t hecrbrasmi.supporting surface and the wupright surface of the "L
shaped portion is greater than 90 to forma funnel into which a |l ead frane
may be nore fseeas' hé 30 June 2004 4 inaré)pluced. Preferably the angle_is_about
120. I'n tHePSEE0ME PosiT00R theio¥hd <Y ran® FPef 8PeMitY) PEPIELYS e l8fl e so
]E-hat Whenfnf]di% mtﬁgrémylzﬁ_sebhe 1 |@g{l&y sbe that aiRsh éﬂfelowglrgl_éoiér@gm Ee
irst to the secon position, one rai e rotat cl ockwi se an e
ot her antfﬁ*ecl%aclk%\ﬁ B3Y RRel AeHfs Fo‘f%kéd(?[% %‘fﬁ‘ I’?éﬁdg'f’fsatnetso "5t RESPRHut
track is pegiefienabl yna piadk- andy pliace rnoeahadi stlockive sappatdat uheof other

i nventi on, r.%ﬁeé%qblsé al so includes an optical sensor which is able to
check the prlescénléé1 f alead-frame after the | eadfrane has been placed on
the input track. The preferred nethod used in the apparatus to nove the
rails b e f.i st e d positions involves the use of .cans

not i vat egf%g;/ {r;r{%%:lqugnifg%l fﬁ%@%g? %r%gf elreé—"tg’ll y],%racme% n%%n\é%fes Jinlprlf%edtliaézkea%:% rail
by a canspraffierabwy echpick-andrplacse heakeedsto camroll ers guided by a comon
cam fol | ower housing.

The apparatus of the invention preferably alsc includes an

optical sensor which is able to check the presence of a lead-frame

after the leadframe has been placed on the input track.

The preferred method used in the apparatus to move the rails
between the first and second positions involves the use of cams

motivated by mechanical means.
Preferably, cam means is linked to each rail by a camshaft, which in
turn 1is linked to cam rollers guided by a common cam follower

housing.

Brief description of Drawings:

The invention will be described in further details by way of

example with reference to the drawings in which:-
Figure 1 shows a general perspective view of the apparatus;
Figure 2 is a perspective view of the input track arrangement;

Figure 3 is an elevation showing the input track in its frame

supporting position;



Brief description of Drawings: The invention will be described in further
details by way of

exanple with reference to the draw ngs i keN: AApUre
1 shows a general perspective view of the apparatus; Fi gurg @/{umﬁ[ﬂf
perspective view of the input track arrangenent; Figure 3 is an elevation
showi ng the input track inits franme supporting position; 30 JUN 2004 5
Figure 4 is an el evation show ng the isnput track inits frame holding
position; Figure 5is a flow chart of the nethod relating to the invention
Detai | ed Descriptjon_of the Invention: hown,. j.n .t dr.aw ngs,
| ead- f r &N dl i Y ﬁﬁpﬁﬁﬁil%‘émnco?r%?‘flsn ?S“tr\%o baral Iteljlg‘%gndl I ilgrf%arﬁ s (21)
t oget herhamkinag panitiogput track (20) , each connected to a cam neans
conprising a cam shaft (14), a camfollower holder (19), camroller (15)
and cam follower housing (12). The other end of the input track is
connect el fureelsy isoaafbeardgthefiskhg (eamed TR SRS of "YHE 1 Feed
novenent is towards the bearing housing (16). A frane-lead (1) is picked
and placed froma buffer supply of |ead-frames (not shown) by vacuum
devi ce (Btahisy tDuscrpappion refelehe FpyeR@Ahown in Figure 1. The position of
the input track (20) when at this point is as shown in Figure 3. \Wen the
presence of the lead-frame (1) is detected by neans of..through _beam
optical Asenspwn (18), ke FERAMISUPH v FELT LTS g‘f’f‘qhﬁ% 18 Bar©and
right bapohgdis& the paputdir aglk i1Snpaovicdels wizh acsiatitear mpkimgchined
profile as shown in Figure (3), each rail has _an uprigh ur.fac and
a frame $0BpbrEFag<sis )a'céaa("’??,foaf‘e‘i"??ffld%ograee‘:sam ndBhl OBbep ARG (CER)

shaft (14), a cam follower holder (19), cam roller (15) and cam

follower housing (12). The other end of the input track is
connected freely to a bearing housing (16). The direction of the

feed movement is towards the bearing housing (16).

A frame-lead (1) is picked and placed from a buffer supply of
lead-frames (not shown) by vacuum device (5) onto the input track
(20) as shown in Figure 1. The position of the input track (20)
when at this point is as shown in Figure 3. When the presence of
the lead-frame (1) is detected by means of through beam optical
sensors (18), the vacuum supply is turned off. The left bar and
right bar (21) of the input track is provided with a similaxly
machined profile as shown in Figure (3), each rail has an upright
surface (22) and a frame supporting surface (23) at 120 degrees

angle (24) to each other. Other angles may be used to achieve the

same result.

The operation of the apparatus will now be described .with
reference to Figure 5. Initially the input track (20} is in the
frame‘supporting position shown in Figure 3. A strip of lead-
frame (1) is ready to be picked and placed using vacuum dgvice
(5). The lead-frame (1) is placed on the input track (20). The
vacuum supply is switched off. Sensor (18) detects lead-frame (1)

and the input track (20} is rotated to its frame holding position

as shown in Figure 4.



angle (24) to each other. O'her angles may be used to achieve.the sa
result. The operation of the apparatus wll now be describ

reference to Figure S. Initially the input track (20) is i dﬁgjoﬁlggg%
supporting position shown in Figure 3. Astrip of lead- frane (1) is ready
to be picked and placed using vacuum device (5) . The lead-franme (1) is

pl aced on the input track (20) . The @acuunlsupply is switched off. Sensor
(18) detects lead-frame (1) and the input track (20) is rotated to its
frame hol ding position as shown in Figure 4. 30 JUN 2004 6 The | ead-frane,
when retained at the frane holding position bisects the angle between the
surf acesTh@2 1aad-23pmand Wi okdtafneki ks ahd vienpes shehdiPat HASiFsOReady
to be ne hanlcall Rush n posi t t rack,Ld) 2 whes g f-0r8%anpl e, a
mar ki ng }%%%sstj%hn oﬁn@e%eégﬁ g%%é&g%%ﬁg§ leﬁég ?PApparatus for
handl i ngkiekd &ndnesvéorsuse Fyrt het hanutle uFe BT TESIHFR L Wihirgghed
ncludes g, pi Gk ANLRLALS L MRANS) { QublACe chbeesahgh cad huAnd pubokbest
posi tion 1oF°a I npu an i nput track |nclud|ng a pair of spaced,
parallelcaaltsmhavuhg opposed general ly, having outwardly facing, L-shaped
portions defining a pair of co-planar surfaces for supporting edge
portions of the lead frames and a pair of upright surfaces form ng a guide
for the leads franme as it is positioned on the supporting surfaces,



characterised in that the rails are nounted for contra rotation between
the | ead franmes supporting position and a |ead franme hol ding position in
whi ch the edges of the lead frame are received in the apex PR 23R4I e
between the arnms of the "L'-shaped portions. 2. Apparatus according to
claim1 in which the angle between the& arns of the L-shaped portions is
greater than 90. 3. Apparatus according to claim2, wherein the angle

bet ween ghe@rns of the L-shaped portions is not greater than 120. 4.
Appar atus according to any one of clainms 1 to 3, wherein the rails are

rotatabl elsuchapphatatduy thed eathnbnane hekdi ngrppsiti shy thee pl ane pfethe
| ead frame bisects the angle between the arns of the L-shaped portions. 5.

Appar at us accoPFMRTRE fAim K WERTI v iRD abRferdsst e eRCl hendr RE26% t he

L- shaped portigegnd sol2Qadpdeididasdcaneadr et aiahle at khovgho &0t i6n APPas at us
according to apny one of clainms 1 to 5 wherein cam neans and_a cam shaft

i s provided t ottt ectt?Otrat PBn BPUEhdrarki I'QCliding n 3 B3 affor®PR§Yt o any
one of clains fatal el i fedudi gridy Jowie s2304géha3@N39r Meadsgf dutdatecyi ng

t he presence of_a | ead frgnqagn the rails when the rails afe in the | ead
frane receivin%acﬁﬁgitFéﬁ WY r &PTECODRL M 1EABIneand3 6r Yot SOTRYAERE

rails. 8. Appasatfisceaccosdi sgppariaing osmyeofpations lof otile Losh udiages
pi ck-and pl ace, rpchanism § 4 rEnhed,{of, flattening;a,) gad Lrams, dying
transfer from
leads frame as it is positioned on the supporting surfaces,
characterised in that the rails are mounted for contra
rotation between the lead frames supporting position and a
lead frame holding position in which the edges of the lead
frame are received in the apex of the angle between the

arms of the ‘L’-shaped portions.

2. Apparatus according to claim 1 in which the angle between

the arms of the L-shaped portions is greater than 90°.

3. Apparatus according to claim 2, wherein the angle between

the arms of the L-shaped portions is not greater than 120°.

4, Apparatus according to any one of claims 1 to 3, wherein
the rails are rotatable such that in the lead frame
holding position, the plane of the lead frame bisects the

angle between the arms of the L-shaped portions.

5. Apparatus acceording to claim 4, wherein the angle between
the arms of the L-shaped portions is 120° and rails are

rotatable through 60°.
6. Apparatus according to any one of claims 1 to 5, wherein cam
means and a cam shaft is provided to effect rotation of the

rails.

7. Apparatus according to any one of claims 1 to 6, including



one stage of a manufacturing process to another which conprises
introducing a lead frane into an apparatus according to any pone of28
1to8in the |lead frame supporting position and rotating te“Faf1%d
| ead frame holding position. 30 JUN 2004 9 Apparatus and Method for
Handl i ng Lead-Frame. Abstract An appar§t us for handling | ead frames for use
in the manufacture of |1 C Chips, which includes a neans to place the said

| ead fran}e toSaas‘dxr SdeaiﬂlesifbirO!alleﬁé%ﬂﬂ}d MUY dreaeceansi lar)uteaﬁragkmé nehudi ng
a pair of spaced, allel rajils having opposed generally, having |,
outwardly faci Wy fgjgir%p‘@kberbo%i‘? oh&* H&f gﬁ?n natgﬁi releé‘fi 55§BFaﬁ§FegghW aces
for supportingpesitiei qor bhanstaf hbeubebddgf raresnents afopaidoteft ikl | gk
surfaces form n%a guide for the leads frane as it is positioned on the
supporting surf®d8s, characterised in that the rails are nounted for
contra rotation between the lead franmes supporting position and a | ead
frame hol é;li ng gosair%itgg igc r\/(\i{iinchtghened es 004 tlgngge?dtf rame. are recei ved
in the apex of e ang?e Petweeri t A ar s Of THE™L -s(ﬁap’edl porufii“&i;ls"fl A
met hod for hapdik-agd|Eadef neshesiagi ng t he apparatus of the present
invention 1is also disclosed. Figure 1.

| ai nB
fo t he

9. A method for flattening a lead frame during transfer from
one stage of a manufacturing process to another which
comprises introducing a lead frame into an apparatus according
to any one of claims 1 to 8 in the lead frame supporting
position and rotating the rails to the lead frame holding

position.





